1,3-Dioxepane 9 and Acetonide 10. To a solution of triol 8 (3.75 g, 11.9 mmol, 1.00 equiv) in acetone (120 mL) was added anhydrous CuSO 4 (9.46 g, 59.3 mmol, 5.00 equiv), and the reaction mixture was stirred for 40 min. An additional portion of CuSO 4 (1.89 g, 11.9 mmol, 1.00 equiv) was added to the reaction mixture, and after an additional 3 h of stirring, a final portion of CuSO 4 (1.00 g, 6.27 mmol, 0.53 equiv) was added. After 30 min, the reaction mixture was filtered, concentrated, and purified by flash chromatography on silica gel (5 to 15% EtOAc in hexanes) to give 1,3-dioxepane 9 (1.48 g, 35% yield) 
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1,3-Dioxepane 9 and Acetonide 10. To a solution of triol 8 (3.75 g, 11.9 mmol, 1.00 equiv) in acetone (120 mL) was added anhydrous CuSO 4 (9.46 g, 59.3 mmol, 5.00 equiv), and the reaction mixture was stirred for 40 min. An additional portion of CuSO 4 (1.89 g, 11.9 mmol, 1.00 equiv) was added to the reaction mixture, and after an additional 3 h of stirring, a final portion of CuSO 4 (1.00 g, 6.27 mmol, 0.53 equiv) was added. After 30 min, the reaction mixture was filtered, concentrated, and purified by flash chromatography on silica gel (5 to 15% EtOAc in hexanes) to give 1,3-dioxepane 9 (1. 7, 129.2, 101.8, 73.5, 68.1, 63.8, 63.0, 46.9, 46.3, 26.5, 25.7, 25.4, 18.8, 18.7, 11.7, −3.7, −4.5; IR (Neat film NaCl) 3446, 2983, 2954, 2858, 1472, 1372, 1253, 1221, 1085, 1070, 1044, 835, 775 cm -1 ; HRMS (FAB+) 5, 124.4, 98.6, 71.7, 70.9, 68.9, 65.2, 43.8, 35.1, 28.4, 25.7, 20.9, 20.0 (bs), 17.9, 15.3, −4 .1, −5.1; IR (Neat film NaCl) 3451, 2955, 2931, 2886, 2858, 1379, 1256, 1104, 1056, 836, 775 75.0, 74.4, 69.5, 66.8, 43.5, 35.0, 29.5, 25.9, 25.1, 21.9, 20.2, 18.8, 18.0, 17.2, −4.6, −5.0; IR (Neat film NaCl) 3497, 2953 , 2936 , 2883 , 2858 , 1472 , 1379 , 1257 , 1196 , 1083 , 1060 , 1034 , 1005 Ketone 13. To a solution of nitrile 12 (889.8 mg, 2.421 mmol, 1.00 equiv) in THF (14.5 mL) was added a 1.0 M solution of TBAF (7.26 µL, 7.262 mmol, 3.00 equiv) in THF, and the reaction mixture was heated to 50 °C for 12 h. The reaction mixture was cooled to ambient temperature, quenched with sat. NH 4 Cl aq. (75 mL) and diluted with CH 2 Cl 2 (125 mL). The aqueous layer was further extracted with CH 2 Cl 2 (3 x 20 mL), dried over MgSO 4 , and concentrated into an oil, which was used without further purification.
A solution of DMSO (1.37 mL, 19.4 mmol, 8.0 equiv) in CH 2 Cl 2 (100 mL) was cooled to −78 °C and oxalyl chloride (1.48 mL, 16.9 mmol, 7.00 equiv) was added in a dropwise manner. After 30 min at −78 °C, a solution of the crude alcohol generated above in CH 2 Cl 2 (10 mL, + 2 x 2 mL rinse) was added in a dropwise manner down the wall of the flask. After 1.5 h at −78 °C, TEA 6.75 mL, 48.4 mmol, 20.0 equiv) was added and the reaction mixture was allowed to warm slowly to ambient temperature, diluted with half-saturated NH 4 Cl (100 mL), and extracted with CH 2 Cl 2 (4 x 50 mL). The combined organics were washed with saturated NaHCO 3 (75 mL), dried (MgSO 4 ), concentrated to an oil, and purified by flash 6, 121.3, 77.5, 75.0, 74.1, 70.7, 58.0, 50.4, 35.6, 28.6, 27.7, 27.5, 21.4, 16.7 was added in a dropwise manner, and the reaction mixture was stirred at −78 °C for 2 h. HMPA (552 µL, 3.18 mmol, 2.30 equiv) was added and the reaction mixture was brought to 0 °C for 1 h. After cooling again to −78 °C, the solution containing the enolate was added to a solution of MeI (258 µL, 4.14 mmol, 3.00 equiv) in THF (4.00 mL) at −30 °C in a dropwise manner over 25 min. After 6 h at −25 °C, the reaction mixture was quenched with H 2 O (30 mL) and CH 2 Cl 2 (30 mL), and extracted with CH 2 Cl 2 (5 x 30 mL). The combined organics were washed, dried (MgSO 4 ), and concentrated to an oil, which was purified by flash chromatography on silica gel (10 to 25% EtOAc in hexanes) to give to an inseparable mixture of diastereomeric methyl ketones (286 mg, 78% yield).
To a cooled (−25 °C) solution of KHMDS (300 mg, 1.50 mmol, 1.40 equiv) in THF (17 mL) was added the above mixture of methyl ketones (286 mg, 1.07 mmol, 1.00 equiv) in THF (15 mL) in a dropwise manner over 10 min. After 2.5 h at −25 °C, PhNTf 2 (614 mg, 1.72 mmol, 1.60 equiv) in THF (10.7 mL) was added, and the reaction maintained for an additional 30 min at −25°C. The reaction mixture was quenched into half-saturated NaHCO 3 (100 mL) and extracted with EtOAc (4 x 70 mL). The combined organics were dried (Na 2 SO 4 ) and concentrated to an oil, which was purified by flash chromatography on silica gel (15 to 25% To a stirred solution of nitrile 16 (370.3 mg, 1.35 mmol, 1 equiv) in EtOH (26.9 mL, 0.05 M) was added KOH aq. (26.9 mL, 5 wt% in H 2 O, 0.05 M). The reaction was then heated to 80 °C for 44 hours. The reaction was then cooled to ambient temperature and the EtOH was removed by rotary evaporation. The resulting aqueous solution was diluted with 60 mL CH 2 Cl 2 , 26.9 mL HCl (2M), and further extracted with CH 2 Cl 2 (5 x 40 mL). The organic layers were dried over MgSO 4 and concentrated to an oil (406.7 mg, 1.38 mmol, > 99% yield), which was carried on to the next step without further purification.
To a solution of the carboxylic acid intermediate (133.2 mg, 0.4525 mmol, 1 equiv) in acetone (5.7 mL, 0.08 M) and water (5.7 mL, 0.08 M) at 0 °C was added OsO 4 (11.5 mg, 45.25 µmol, 0.1 M) and NaIO 4 (241.7 mg, 1.13 mmol, 2.5 equiv).
The reaction mixture was stirred at 0 °C for 1 h then diluted with H 2 O (25 mL), EtOAc (25 mL), further extracted with EtOAc (3 x 15 mL), dried over MgSO 4 , and concentrated to an oil. Purification by flash chromatography (30% to 60% acetone/hexanes, with 3 drops AcOH per 100 mL eluent during the last half of the column) afforded enal 7 (111. 190.6, 175.9 150.1, 138.5, 80.9, 78.2, 76.2, 74.2, 47.4, 45.2, 38.1, 26.8, 23.0, 21.7, 19.3, 18.2; IR (Neat film NaCl) 3600-2500, 2981, 2939, 2882, 1731, 1668, 1385, 1175, 1154, 1049, 918 cm To this mixture was added 1,2-dibromoethane (150 µL, 1.74 mmol, 1.33 equiv) in a dropwise manner [Caution: gas evolution!]. When gas evolution ceased, a solution of benzylic bromide (677 mg, 1.96 mmol, 1.50 equiv) in Et 2 O (7.0 mL) was added in a dropwise manner over 30 min and heating was continued for an additional 30 min. The Grignard reagent (6) was then cooled to 0 °C and 3 equivalents were added dropwise to a cooled (0 °C) solution of enal 5 (100 mg, 0.337 mmol, 1.00 equiv) in Et 2 O (3.8 mL) and CH 2 Cl 2 (7.4 mL) (1:2 ratio, 0.03 M overall). After 15 min at 0 °C, the reaction was quenched with H 2 O (5 mL) and 2 M citric acid (2.0 mL) and allowed to come to ambient temperature. The mixture was diluted with H 2 O (30 mL) and Et 2 O (30 mL), and extracted with Et 2 O (50 mL then 3 x 10 mL). The combined organics were washed with brine (30 mL), dried over Na 2 SO 4 , and concentrated to an oil. Purification by flash chromatography on silica gel (15 to 65% EtOAc in hexanes with 3 drops AcOH per 100 mL eluent for last half of column) provided allylic alcohol 5 (178.3 mg, 0.3168 mmol, 94% yield, > 10:1 dr) as a partially separated mixture of two diastereomers 5a and 5b. 5, 149.4, 147.3, 135.9, 130.4, 129.8, 126.4, 123.2, 78.0, 76.4, 75.0, 73.6, 60.0, 47.3, 39.2, 36.7, 26.7, 26.0, 23.1, 20.6, 18.6, 17.0, −4.0, −4.1; IR (Neat film NaCl) 3426, 2956 , 2932 , 2859 , 1731 , 1464 , 1419 , 1286 , 1253 , 1178 , 1074 , 1046 149.5, 147.3, 136.0, 130.4, 129.7, 126.3, 123.2, 78.1, 76.1, 74.1, 73.7, 60.0, 49.9, 47.1, 38.1, 37.4, 26.0, 25.8, 23.7, 21.1, 20.7, 19.9, 18.6, 17 .0, −4.0, −4.1; IR (Neat film NaCl) 3600-2500, 2930, 2859, 1722, 1464, 1419, 1286, 1253, 1178, 1074, 1045, 918, 840 Tetracycle 18 from 5a. A solution of allylic alcohol 5a (30 mg, 0.053 mmol, 1.0 equiv) in TFA (3 mL, 10 mg/mL) was 3, 143.4, 143.1 138.8, 134.1, 131.4, 125.8, 123.9, 121.8, 120.7, 80.1, 78.1, 77.2, 60.9, 48.7, 46.6, 39.0, 28.9, 25.0, 20.6, 17.1, 15.8; IR (Neat film NaCl) 3368, 2961 , 2925 , 1871 , 1485 , 1462 , 1421 , 1320 , 1211 , 1070 
